We present here a rare clinical case of a 53-year-old gentleman with metastasis from renal cell carcinoma (RCC) to the small intestine presenting with extensive polyposis and massive gastrointestinal bleeding which was successfully managed with intraoperative endoscopic polypectomy and segmental small bowel resection. The patient presented with melena 2 weeks after right nephrectomy for RCC. Capsule endoscopy found extensive polyposis throughout the small bowel, and the histological features confirmed the diagnosis of metastatic RCC. The patient eventually underwent laparotomy with intraoperative endoscopy of the entire small bowel. Most of the polyps were removed by snare polypectomy. Three segments of the small bowel with extensive transmural involvement had to be resected with primary anastomosis. In the 2 months following his surgery, the patient had no further evidence of gastrointestinal bleeding. The decision of meticulously removing close to 100 polyps by intraoperative endoscopy prevented the patient from requiring total small bowel resection and lifelong dependence on parenteral nutrition. In conclusion, gastrointestinal bleeding in a patient with known RCC should always trigger full gastrointestinal work-up including capsule endoscopy and, if necessary, double balloon enteroscopy.
Introduction
Renal cell carcinoma (RCC) is the third most common genitourinary cancer site after prostate and bladder cancer [1] and comprises 2-3% of all cancers in the United States [2] . The incidence of RCC ranges from 5 to 10 cases/100,000 population, with the rate being 1.6 times higher in men than in women [2] . Incidence rates of RCC differ among various ethnic groups and are highest among African Americans and lowest among Asian Americans and Pacific Islanders, and these reflect the rates of their countries of origin. On the other hand, mortality rates are dramatically higher for Native Americans, with Asian Americans and Pacific Islanders experiencing the lowest rates [1] . The risk factors for RCC include cigarette smoking, obesity, hypertension, reproductive and hormonal factors such as parity, physical activity, dietary factors such as consumption of processed meat and alcohol, long-term dialysis and environmental and occupational factors such as exposure to asbestos, petroleum products and cadmium [3, 4] .
RCC manifests in a number of ways with localized symptoms such as pain, hematuria or abdominal mass or systemic symptoms such as weight loss, anorexia and pyrexia or with a number of other paraneoplastic syndromes. The tumor is commonly large at presentation and symptoms may not occur until relatively late in the disease [5] . If detected early, RCC can be treated surgically, and 5-year survival rates approaching 85% can be achieved for patients with organ-confined disease (stages T1, T2, and N0). 40-50% of RCC patients develop metastatic disease. 20-30% present with metastases and 20-30% relapse distantly after curative nephrectomy [6] .
Only 7% of RCCs metastasize to distant organs [7] , the most frequent sites of metastasis being the lung, lymph nodes, liver, bone and adrenal glands [8] . However, many unusual sites of metastasis of RCC have been cited in the literature, namely stomach [9] , gallbladder [10] , oropharynx [11] , left ventricle [12] , skin [13, 14] , tonsils [15] , spleen [16] , pancreas [17] , pituitary gland [18] , thyroid [19, 20] , breast [21] , testicles [22] , gastrocnemius muscle [23] , ciliary body [4] and small intestine [7, 8, 24, 25] . Commonly, cancers metastasizing to the small bowel arise from the lung, head and neck, breast, esophagus and malignant melanomas [7] and occurrences of metastatic deposits from RCC to the small intestine are exceedingly rare phenomena, with only 7.1% of all metastatic tumors to the small intestine being accounted for by RCC [8] .
Here we present a rare clinical case of a 53-year-old gentleman with metastasis from RCC to the small intestine presenting with extensive polyposis and massive gastrointestinal bleeding which was successfully managed with intraoperative endoscopic polypectomy and segmental small bowel resection.
Case Report
The patient was a 53-year-old gentleman with a known history of coronary artery disease status post coronary stenting who started experiencing progressive shortness of breath and chest pain in early January 2011. He presented to the local emergency room with increasing chest pain and shortness of breath. He underwent a cardiac work-up, which was essentially unremarkable. However, at that point, he was found to be anemic with a hemoglobin (Hg) of 7% and a hematocrit (Hc) of 21%. He was transfused packed cells which relieved his symptoms. A CT scan of the abdomen showed a large lesion in the right kidney consistent with primary RCC. He underwent upper endoscopy and colonoscopy, which were reported to be negative. The patient continued to have occult positive stool. He decided to get a second opinion at our institution.
His initial evaluation at our institution revealed low but stable Hg/Hc. Three days later, the patient underwent elective right nephrectomy. The pathology revealed an 11 × 9 × 6 cm RCC (clear cell type) with renal vein and perinephric adipose metastasis. Postoperatively, the patient had an uneventful hospital stay with a transient drop in Hg/Hc requiring 2 units of packed cell transfusion before discharge, a week after surgery.
Two weeks later, the patient again presented to his local emergency room with melena and severe symptomatic anemia requiring multiple transfusions. Once stable, he was transferred to our facility for further management. He received 4 more units of packed cells over the next 4 days. Upper endoscopy revealed 2 small vascular polyps in the proximal duodenum, biopsy of which confirmed metastasis from RCC ( fig. 1) . This was followed by mesenteric and celiac angiograms which did not show any evidence of tumor blush or active bleeding. One of the branches of the celiac artery thought to be supplying the proximal small bowel was embolized with coils. There was no further bleeding and the patient was discharged. A repeat CT scan showed a small collection of fluid at the previous surgical nephrectomy site with no other abnormality. The patient continued to have melenotic stools off and on with a slow drop in Hg/Hc. Three weeks later the patient was readmitted with repeated complaints of weakness and severe anemia requiring more transfusions. Repeat colonoscopy was found to be negative. He underwent small bowel enteroscopy which showed multiple vascular polyps throughout the upper small bowel. He underwent capsule endoscopy, which confirmed extensive polyposis throughout the small bowel ( fig. 2) , some of them being large with ulcerations. A surgical consultation initiated a tumor board discussion and a dilemma on appropriate surgical intervention. It was reasoned that resection of the entire small bowel would cause permanent short bowel syndrome with lifelong dependence on parenteral nutrition.
The patient eventually underwent laparotomy with intraoperative endoscopy of the entire small bowel achieved by making two small openings in the small bowel. With the help of the surgeon, most of the polyps were removed by snare polypectomy (fig. 3) . Three segments of the small bowel ( fig. 4) totaling only 60 cm with extensive transmural involvement had to be resected with primary anastomosis. After 4 h of intraoperative endoscopy, the entire small bowel was clear of any polyps. A total of 70 polyps were reviewed by the pathologist. All of them were metastasis from RCC. Almost equal numbers of polyps were not sent for pathology after polypectomy. Postoperatively, the patient did not require any more transfusions. He was eventually discharged on the 7th postoperative day with normal bowel function and a low but stable Hg/Hc. Because of significant weight loss and poor appetite over the previous 3 months, the patient was sent home on parenteral nutrition. In the 2 months following his surgery, the patient had no further evidence of gastrointestinal bleeding. He was started on oral sorafenib and is being followed closely by his oncologist. While his prognosis is guarded, this patient has significant improvement in his quality of life with no need of frequent hospitalizations and transfusions. Discussion It is extremely rare for RCC to metastasize to the small bowel. Very few cases have been documented regarding metastasis of RCC to different regions of the small intestine, namely duodenum [24] [25] [26] , jejunum [7, 8, [27] [28] [29] , and ileum [30] . The common feature across all these case reports was the presence of a solitary metastatic lesion in the small intestine. These solitary lesions have been reported from after 6 months up to 13 years following initial nephrectomy [7, 8, [24] [25] [26] [27] [28] [29] . Most of these lesions were treated with surgical resection followed by chemotherapy. We report here the first case of RCC metastasizing to the small intestine in the form of extensive polyposis presenting as gastrointestinal bleeding.
The possible etiology of extensive small bowel metastasis in the form of polyposis with sparing of the colon is puzzling. The likely possibility may be transient showering of multiple tumor emboli in the celiac and mesenteric arteries. The fact that our patient was already bleeding before his diagnosis suggests that these polyps had been present for a while. However, it still does not explain the sparing of the entire colon.
The decision of meticulously removing close to 100 polyps by intraoperative endoscopy prevented the patient from requiring total small bowel resection and lifelong dependence on parenteral nutrition. Such endoscopic intervention was only possible by applying a great team approach to a patient with previously unreported metastatic RCC to the small bowel.
In conclusion, gastrointestinal bleeding in a patient with known RCC should always trigger full gastrointestinal work-up including capsule endoscopy and, if necessary, double balloon enteroscopy. We present a treatment option of intraoperative therapeutic endoscopy that can be employed in any patient with extensive metastatic small bowel polyposis from any etiology. Hopefully this case report will stimulate physicians and oncologists to 'think outside the box' and continue to come up with innovative treatment ideas to help their patients. 
